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研究成果の概要（英文）：The friction properties of the one-dimensional atomistic models have been 
investigated in terms of friction transition and nonlinear atomic vibrations. The friction model depends 
on the interfacial interaction and initial sliding velocity. Two regimes, which are friction and 
superlubricity, are found. Friction regime has two sub-areas It has been found that the boundaries 
between Friction area and Superlubricity area look like irregular. The mechanism for the appearance of 
the multi peaks is complex problem; it will need to elaborately examine vibration mode signals in terms 
of non-linear system analysis. A scenario for the transition Superlubricity (S) mode to Friction (Fβ) 
could be described in terms of several non-linear vibrations such as subharmonic oscillation, 

























































































子のポテンシャルエネルギー ( , )V Q r の，定
め ら れ た 位 置 で の 2 階 微 分 値























































































ここで， ijr  は原子間距離， iR は最近接原子
間距離である．このポテンシャルは 8つのパ
ラメータとして 0,� ,  , , , ,  A B θ λ α β γ, η を
もつ． 








ここで，  η はボンド変角パラメータ， jik∆θ
は注目する原子間のボンド角 jikθ と平衡ボン





















距離は er は / 0bdE dr = の条件から次式で与
えられる． 
 
ここで、 /S = θ λ，α = δεであり，
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